The alkaloid composition of the aerial parts of two taxa of Teline maderensis was studied by capillary GLC and GLC-MS. N-Methylcytisine was the major alkaloid found in both plants. Contents of cytisine and lupanine were higher in T. maderensis var. paivae while anagyrine content was more pronounced in T. maderensis var. maderensis. The alkaloids dehydrocytisine, N-acetylcytisine and epibaptifoline appeared only in T. maderensis var. maderensis and N-formylcytisine was identified as a minor constituent in T. maderensis var. paivae, and detected only in trace amounts in the other variety of the plant.
Introduction

Teline maderensis Webb et Berthel var. maderensis [syn: Genista maderensis (Webb et Berthel)
Lowe] is a rare endemic shrub growing in Madeira, with an approximate height of 5 m, numerous branches, persistent foliage and yellow flowers. It is mainly found in ravines and other localities of Madeira forests (Vieira, 1992) .
Teline maderensis Webb et Berthel var. paivae (Lowe) Arco (syn: Genista paivae Lowe) is an extremely rare shrub endemic to Madeira and Desertas Islands. It can attain a height of up to 1.5 m, with abundance of branches, persistent foliage and also yellow flowers, but with a slight morphological difference of the flowers compared to the previously mentioned variety. It grows on hill-sides near the littoral of Madeira and Desertas (Vieira, 1992) .
Both plants belong to the Leguminosae family but sometimes the distinction between the two varieties is quite difficult because they are morphologically too close. The analysis of the alkaloid profiles of these two populations by the sensitive techniques GLC and GLC-MS can offer a chance to separate both plants at an intraspecific level. 
Materials and Methods
Plant material
Alkaloid extraction
Dried and powdered aerial parts of both plants (1047 g, T. maderensis var. maderensis; 130 g, T. maderensis var. paivae) were extracted separately with EtOH in a Soxhlet apparatus. The ethanolic extracts were concentrated to dryness under reduced pressure and then acidified with 1 n HCl (pH 2). After filtration (Whatman n o 4), the acid aqueous solutions were basified with concentrated NH 4 OH and extracted with CH 2 Cl 2 . The organic phases were filtered and dried with anhydrous Na 2 SO 4 , filtered again and concentrated in vacuo. The acid base purification was repeated three times to give two dark brown alkaloid residues (1.6 g, η = 0.15%, T. maderensis var. maderensis; 0.19 g, η = 0.15%, T. maderensis var. paivae).
Alkaloid analysis
Capillary GLC was performed on a Varian gas chromatograph 3300, equipped with a FID detector and a Spectra Physics Integrator SP4290. . Chemical ionization mass spectra (CI-MS) were performed using NH 3 as a reactant gas under the same conditions described above. (15) 160(12) 203(100) 244(14) 245 (100) Thermopsine 2300 244 98(100) 136 (9) 146 (59) 160(13) Kovats retention indices (RI) were calculated by co-injection of standard hydrocarbons.
Results and Discussion
The identification of the alkaloids was accomplished by comparing their mass spectra and Kovats retention indices (Table I) with those reported in the literature (Wink et al., 1983; Wink, 1993; El-Shazly et al., 1996; Pistelli et al., 2001; Woldemichael and Wink, 2002) .
N-methylcytisine and anagyrine are the major alkaloids found in T. maderensis var. maderensis, while dehydrocytisine, cytisine, rhombifoline, lupanine, N-acetylcytisine and epibaptifoline appear in this plant as minor components (Table II) . The alkaloids 5,6-dehydrolupanine, aphylline, tinctorine, thermopsine, N-formylcytisine and baptifoline were present only in trace amounts.
In T. maderensis var. paivae we identified Nmethylcytisine, cytisine and lupanine as major compounds, while N-formylcytisine and anagyrine figured as minor constituents (Table II) . 5,6-Dehydrolupanine, rhombifoline and tinctorine appeared only in trace amounts.
Quinolizidine alkaloids profiles are of chemotaxonomic value at specific and even subspecific level (Kirch et al., 1995) . In this work we reported the alkaloid composition of two populations of Teline maderensis. The chemical data obtained may be regarded as a complement of other markers such as chromosome numbers and nucleotide sequences of marker genes (Käss and Wink, 1995) for further unambiguous identification of both taxa.
